Abstract: Food pathogens contaminate food products that allow their growth on the shelf and also 8 under refrigerated conditions. Therefore, it is of utmost importance to lower the limit of detection 9 (LOD) of the method used and to obtain the results within hours to few days. Biosensor methods 
Introduction

23
Food pathogens, either anaerobic, microaerophilic or aerobic species, are contaminating food 24 processing plant surfaces or originate from food sources. Therefore, a limit has been fixed for the 25 presence of colony forming units of pathogens. Listeria monocytogenes can contaminate a wide range 26 of foods, including yogurt, cheeses, meat, ham, smoked salmon, poultry, seafood and vegetable 27 products, especially their surfaces. It's presence poses a real threat to ready-to-eat foods, since the 28 bacteria can survive and proliferate in adverse environmental conditions during food production 29 and storage (such as low pH, refrigerated temperatures and high salt concentration).
30
International regulation for ready-to-eat foods requires corrective actions in the presence of 31 L. monocytogenes: the bacteria count should be lower than 0.04 CFU g -1 for food that supports the 32 growth of the microorganism, and 100 CFU g -1 for food not supporting the survival. It is necessary 33 to determinate absence of L. monocytogenes in foods destined to infants [1] [2] [3] [4] . Microbiological criteria players to see novel methods able to provide a fast response and high sensitivity comparable to the 48 iQcheck and AFNOR validated methods for real time diagnosis of contamination in foods [3, 4] .
49
In this review we will introduce label free biosensor methods applied to bacteria detection, either 50 focused on L. monocytogenes [6] [7] [8] , or other pathogens contaminating food products.
51
Biosensors often rely on label-free detection methods, such as Surface Enhanced Raman Scattering 
57
In this review we will focus on Surface Plasmon Resonance (SPR) and on SPR combined with 
61
SPR methods
62
The system of optical approach based on surface plasmon resonance (SPR).is performed with a light 
77
In addition, low analytical sensitivity is either the result of a small refractive index, slow diffusion 78 driven mass transfer, or the insufficient depth of the influenced layer. 
86
Then, the wave is excited from the transparent material side: the sample is placed on a 87 topographically-located position on the surface [32] [33] [34] . This system does not require a prism.
88
GCSPRI was able to measure at the same time the binding of multiple regions of interest (ROIs) 
137
monitoring of species such as endocrine disrupting chemicals (EDCs) [45] .
138
The right choice of electrode materials is the key to the successful performance of any biosensor. It 
158
The surface coverage might be low. This is especially true for proteins and antibodies, which differ 159 in shape, size, and orientation [51] . Direct attachment is more suitable for molecules, such as DNA,
160
which have a well defined structure [52] . It is challenging to block the active surface sufficiently.
161
Since the molecules can be randomly arranged over the gold surface, it is difficult to prevent the 
200
Susceptibility to Non-specific Adsorption
201
The most frequently cited practical concern regarding impedance biosensors is the perception that 202 this method is particularly susceptible to interference arising from non-specific adsorption.
203
Non
208
While non-specific adsorption may cause spurious signals during impedance biosensing, several 
215
reported impedance detection of Listeria monocytogenes in tomato pulp with limit of detection of 4 216 CFU/ml [43] , and demonstrated that non-specific adsorption was un-measurable. Non-specific 
225
Stability of Biomolecule Immobilization onto a Conductive Electrode Material
226
For impedance biosensing, biomolecule immobilization onto a conductive and biocompatible 227 electrode material is most commonly accomplished through Au-thiol self-assembly chemistry [62] .
228
However, the limited stability of Au-thiol self-assembly chemistry to date limits its application to 229 impedance biosensors [63] . Depending on storage conditions, the shelf life is limited to days to 230 weeks. Durable chemistry for biomolecule immobilization is also needed for sensor calibration,
231
which often involves the use of aggressive chemicals.
232
A significant increase in stability can be achieved using multidentate thiols relative to monodentate 233 thiols [64- inhomogeneous AC electric field is applied to an aqueous solution, both particle movement and 283 microflows can be induced to transport particles. Direct particle movement can be caused by 284 dielectrophoresis (DEP), and particle can also be carried by microflows such as AC electroosmosis Author Contributions: R.R. reviewed the work done using EIS, P. 
